The purpose of this study is to examine the characteristics and health outcomes of college students with type 1 diabetes mellitus (T1DM) as it relates to membership in a local university-based diabetes student organization.
Purpose
The purpose of this study is to examine the characteristics and health outcomes of college students with type 1 diabetes mellitus (T1DM) as it relates to membership in a local university-based diabetes student organization.
Methods
This descriptive, correlational research design is a secondary analysis of data. The sample consisted of nationally representative young adults in college (n = 317) between 18 and 30 years of age who were diagnosed with T1DM. Data were collected during April 2017 using a secure electronic diabetes management survey to inquire about self-reported barriers to diabetes management, hypoglycemia, and diabetic ketoacidosis of members of a diabetes organization.
Conclusion
Participation in a university-based diabetes student organization on campus and connecting with other college students with diabetes may have health benefits. In conclusion, the current study underscores the potential importance of peer-led, diabetes-specific support for adolescents emerging into adulthood.
T here are 20.4 million college students enrolled in the United States, and many of them have a chronic medical condition. 1, 2 With rapid advances in medicine, young adults with chronic medical conditions, including type 1 diabetes (T1DM), are thriving and attending college at a higher rate. Approximately 1.2% of undergraduates surveyed report a diagnosis of diabetes, 3 with an estimated 53 000 students with T1DM attending colleges and universities in the United States. 4 However, students with a chronic medical condition have impaired health-related quality of life compared to those without, and they report higher levels of loneliness and isolation. 5 A chronic illness can also have significant academic effects, as students have decreased rates of retention and graduation. 6 Students with T1DM face a number of stressors during the transition to life at college. While all students may encounter a new environment, sleep disruption, and exposure to risky behaviors such as drug and alcohol use, students with T1DM must also navigate the development of a self-care routine under these conditions. The transition from care directed by a parent to care directed by self is an important, but challenging, developmental milestone. Students with chronic illnesses have to accomplish interwoven developmental and health-related tasks.
7 First-year students with chronic medical conditions experience significantly higher levels of psychological stress while adjusting to the demands of classes and social events. 8 Students with T1DM have increased anxiety and uncertainty as well as a perception that their illness is intrusive. 9 Students with T1DM must also determine whether to disclose their diabetes to roommates and friends, and this social navigation may conflict with the desire to establish a "normal" identity. 7 Students with T1DM must juggle blood glucose monitoring, food choices, insulin administration, and acute complications with college life. Students report that diet, irregular schedules, and alcohol consumption affect glycemic control. 10 In general, young adults with T1DM are at increased risk for complications and have higher hemoglobin A1C (A1C) levels than other age groups. 11 While a recent study demonstrated that 69% of students in a pediatric endocrinology practice maintained stable good glycemic control during their first year of college, 12 many young adults have difficulty transitioning to and accessing adult care, with clinic attendance levels as low as 29%. 13 Support for college students with chronic medical conditions is essential to promoting their overall success.
14 Social support in the form of peer networks can increase a sense of belonging as well as strengthen academic and social development. 15 Much of the research surrounding formal peer support programs has focused on adults with diabetes. Greater social support is also associated with better diabetes self-care in adults, 16 and peer support programs have been shown to lower A1C levels in adults with T2DM. 17 Support from friends becomes increasingly important for all adolescents and young adults, including those with T1DM. 18 Participants in a qualitative study of students with T1DM described the positive impact of seeking support from their community. 19 Many colleges and universities have student organizations to offer support, including Chronic Illness Advocates, Active Minds, and Lori's Hands. However, to the best of the authors' knowledge, the College Diabetes Network (CDN) is the only diabetes-specific group focusing on college-age students. While these organizations may help college students with chronic illnesses adjust to college living, the authors are not aware of any research that exists about membership in a disease-specific organization and its impact on student health outcomes or college experience.
As such, the purpose of this study is to examine the characteristics and health outcomes of college students with T1DM as it relates to membership involvement in a local university-based diabetes student organization to answer the following research questions:
1. Are there significant differences in perceived health outcomes (and hypoglycemic events) between college students who are affiliated members of university-based diabetes student organizations compared with those who are general members? 2. Are there significant differences in perceived mental wellbeing outcomes (isolation, anxiety, depressive symptoms, and burnout) between college students who are affiliated members of a university-based diabetes student organizations compared with those who are general members?
Research Design and Methods
The CDN is national 501(c)3 nonprofit organization focused exclusively on helping young adults with diabetes transition to independence. There are approximately 107 student-led CDN chapters with affiliated membership located on college campuses around the United States and 2243 students with general membership in the CDN database. Using a descriptive, correlational research design, a secondary analysis of CDN data from college students collected via electronic survey in April 2017 was conducted. After completion of the survey, all data were deidentified and sent to the researchers for analysis. The University's Institutional Review Board approved this secondary data analysis of deidentified data.
Sample and Setting
A purposeful sample of CDN members who were identified as "student" in the CDN database were contacted using the standard methods of communication between CDN and its membership. This includes email, Facebook page, and Twitter feed as well as the quarterly newsletter. There are 2 distinct levels of CDN memberships for students with diabetes: general and affiliated. For this study, the sample included young adult college students between 18 and 30 years of age who were diagnosed with T1DM and a member of CDN (general or affiliated).
General Membership
General CDN membership consists primarily of students with T1DM attending college within the United States but also in Canada, the United Kingdom, and Australia. To become a CDN general member, students must register online with CDN and voluntarily provide basic demographic, school, diabetes-related, and general health information. This provides the member with access to the educational materials, links to resources, newsletter, as well as 2-way connection to the CDN website and staff.
Affiliated Membership
Affiliated CDN members have all the benefits of the general membership but also actively participate in a student-led affiliated CDN chapters on their college campus. These affiliated CDN chapters are a registered student organization with a university that holds meetings/events throughout.
Of the 532 who completed the survey, 58 were not currently enrolled in college, 90 did not have diabetes, and 13 were duplicate responses. Thus, 371 participants met the inclusion criteria of college student with T1DM currently enrolled in a college program. This study was an electronic survey that was completed on a computer at the desired location of the participants.
Data Collection Procedures
The compiled list of CDN members was received using FormAssembly, CDN's routine method of survey administration. FormAssembly is a secure, Web-based application that uses secure sockets layer encryption to design databases. This Health Insurance Portability and Accountability Act-compliant program has real-time validation rules (with automated data type and range checks) to improve accuracy of data entry. The survey was open and completed between April 3 and 24, 2017, and students received 2 reminders 1 week apart to complete the survey. At the end of the survey, interested respondents could enter their email address and be automatically entered into a raffle for Amazon gift cards. Respondents were chosen to receive a gift card by a computerized automatic number generator.
Variables and Measures
Based on the current literature, 20, 21 an electronic survey was developed by CDN staff and reviewed by the first author. The survey was designed to assess the psychosocial health outcomes of the young adult T1DM population, as well as to evaluate CDN's "Chapter Network" program and the impact of peer support on the physical and mental health of young adults with T1DM. A small group of staff and general CDM members pilot tested the survey to determine content validity and output data from FormAssembly. Participation in the CDN Chapter Network is student initiated and at no cost. As each university-based CDN chapter is student led, the structure and activities of each chapter vary by campus, with the primary overarching goal being to provide peer support to young adults with and affected by T1DM on college campuses. Demographic variables included age, gender, college/university, and year in college. As the survey focused on the evaluation of CDN's Chapter Network program, self-reported questions focused on diabetes management while in college and potential self-reported barriers to diabetes management, feelings of depression, anxiety, social isolation, hypoglycemia, A1C, and diabetic ketoacidosis (DKA). The survey had a variety of question types. Dichotomous questions were used to ask the participant if he or she had disability accommodations or access to a local endocrinologist. Most of the questions used a 3-point or 5-point Likert-type scale and asked the student if there were changes to social isolation, eating disorders, anxiety, and depression as it related to starting college or joining an affiliated CDN chapter.
Analysis
Descriptive analyses were conducted for participant characteristics and other study variables including participants' year in school, year of joining the CDN for affiliated members of university-based CDN chapters, and the region of college/university attended. Chi-square tests of significance compared the responses of study participants who were CDN general members and affiliated members. In cases of low cell counts, Fisher exact test was used to compare the groups. An a priori significance level of P < .05 was applied to all analyses. Statistical analyses were conducted using SAS/STAT software, version 9.4.
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Results
Participant Characteristics
The total sample for analysis (N = 371) was composed of students across years in school with approximately equal participation from freshman through senior year and slightly less participation from graduate and other students. The respondents represent schools across the regions of the United States, Northeast (28%), Midwest (28%), South (30%), and West (12%) as well as internationally (1%). Most respondents (65.8%) reported being a member of a CDN chapter, and of these, 101 (41%) reported joining during their freshman year (Table 1) .
Outcomes
Participants involved with affiliated CDN chapters were significantly less likely to report increased levels of isolation, χ 2 (df = 4) = 101.7, P < .0001; depressive symptoms, χ 2 (df = 2) = 38.8, P < .0001; and anxiety, χ 2 (df = 2) = 53.4, P < .0001, related to their T1DM since joining an affiliated CDN chapter (see Table 2 ). Participants involved with affiliated CDN chapters also report decreased frequency of low blood glucose events while in college (Fisher exact, P < .0001) and decreased A1C, χ 2 (df = 2) = 73.0, P < .0001, since joining affiliated CDN chapters. Participants involved in affiliated CDN chapters were significantly more likely to report accommodations in college, χ 2 (df = 1) = 6.3, P = .0012. There was no statistical difference found between CDN-affiliated members and general members who experienced barriers to insulin administration (Fisher exact, P = .1323). There were insufficient data to analyze the outcome variables regarding eating disorders and obsessive compulsive disorder.
Severe low blood glucose levels and DKA may lead to diabetes-related complications, hospitalization, and even death. Therefore, survey questions specifically addressed experiences of severe low blood glucose levels and DKA experienced while in school and in their lifetime. There was no statistical difference found between CDNaffiliated members and general members who experienced severe low blood glucose levels while in college or before college years. However, affiliated members reported that they experienced fewer DKA events while in college, χ 2 (df = 1) = 4.9, P = .027, but no statistical difference was found between affiliated and general members in reporting DKA during college years.
Discussion
This study demonstrates that young adults with T1DM who participate in a university-based diabetes student organization may experience health benefits, including less isolation and fewer depressive and anxiety symptoms. Participants were also less likely to encounter low blood glucose and DKA episodes while in college compared with peers with T1DM who did not participate. While these data do not establish a causal connection between participating in this group and experiencing these health benefits, the results are consistent with the rich body of literature on the stress-buffering effects of social support. 23 Typically, the transition from high school to college is described as stressful. Each student with T1DM is negotiating the changes from high school to college life along with the added diabetes-related demands. Many report that they struggle to find the time to check their blood glucose and count carbohydrates, which increases the risk for worsening glycemic control.
24 T1DM is more difficult to manage in the face of the irregular routines, variable meal plans, peer pressures, and high stress levels; students feel like they have to work harder to maintain targeted glycemic control. 24 These data underscore the important role that peers can play in helping emerging adults deal with the responsibility and challenges of learning to more independently incorporate T1DM into their busy lives. 25 For many students, the shift from high school to college creates a natural opportunity to "start over," to be anonymous, and leave behind the potentially narrow view of themselves as the "the kid with T1DM." How and when to disclose T1DM to roommates and/or college peers is commonly described by graduating high school seniors and incoming freshman college students as a source of considerable angst. Alternatively, this life transition can also create the opportunity for positive self-discovery and more permanent self-acceptance that includes rather than excludes T1DM as a part of their self-identity. Acceptance has been related to more adaptive psychological functioning, fewer T1DM-related problems, and better treatment adherence. 26 Since enrollment in a university-based diabetes student organization presupposes that you have T1DM, it eliminates those awkward introductions and disclosure. In this group, each student has their story of how they were diagnosed and learned how to cope with this demanding medical condition. University-based diabetes student organizations may give students the ability to feel less different from their peers without diabetes and also offer them the existential space and emotional connection to accept themselves and integrate T1DM into their personal sense of self.
This sense of belonging may have other protective features and contribute to college retention. 15, 27 In this study, college students who were affiliated with a university-based diabetes student organization were more likely to use disability accommodations. This is critical because even though tight blood glucose control is aimed at reducing the potentially disabling short-and long-term effects of living with T1DM, the reality is that T1DM is legally a disability. The disability accommodations for which students are eligible help level the playing field so that T1DM is less likely to interfere with academic performance, and young adults have a better chance at excelling and staying enrolled in school. The fact that students involved in a university-based diabetes student organization were more likely to use accommodations 
Characteristic
Total, n (%) General Member, n (%) Affiliated Member, n (%)
Year in school Freshman 80 (22) 51 (14) 29 (8) Sophomore 81 (22) 58 (16) 23 (6) Junior 85 (23) 64 (17) 21 (6) Senior 78 (21) 54 (15) 24 (6) Graduate/other 46 (12) 17 (5) 29 (8) Region of school
Midwest 104 (19) 72 (9) 32 (28) Northeast 105 (20) 75 (9) 30 (28) South 112 (19) 70 (11) 42 (30) West 45 (7) 26 (5) 19 ( suggests that participation may have helped them cope with the potential stigma of having different learning needs. These data showed that nearly half the students became involved in their school's university-based diabetes student organization in their freshman year. In so doing, students can optimize their problem solving and minimize some "trial and error." Other affiliated members can direct them to the Office of Disability or to the Dining Hall staff, who can help them self-advocate and get the information they need to plan their meals or negotiate meals with early/late class schedules. Finding all of this out on one's own can contribute to a growing sense of frustration, exhaustion, incompetence, and burnout because everything that was familiar is now different and takes extra effort above and beyond their academic work loads. Participating in this peer social network may mitigate burnout, which may have the potential for derailing a student's education, and contributes to negative physical and mental health outcomes.
There is a tremendous amount of literature on T1DM and the challenges associated with the developmental period of adolescence. Less is known as adolescents emerge into young adulthood and enter college, a period known for its instability. 28 This is a time of heightened vulnerability as students with T1DM assume independent responsibility for their chronic illness, encounter significant changes in routine and parental involvement, and may engage in riskier behaviors, all of which can have enduring negative health outcomes. This study helped fill this gap by highlighting the potential benefits that involvement in a university-based diabetes student organization can serve to mitigate some of these known challenges.
Further research, ideally longitudinal in nature, could be helpful in determining what characteristics of an emerging adult might make them more inclined to seek out participation in these groups. Additional information on how involvement in these groups specifically affects health and mental health outcomes is also needed. However, these early data on the perceived health and mental well-being outcomes of the students affiliated with a university-based diabetes student organization are promising and suggest that graduating high school seniors should be informed of these organizations, their resources, and the potential for their college to have one of these disease-specific peer support groups on campus. University-based diabetes student organizations can play a key role in a college student's diabetes care team as students assume greater responsibility for their ongoing diabetes management.
Limitations
There are some limitations in the study that should be addressed. While the survey was not tested for reliability, it was developed to assess the impact of having a university-based disease-specific peer support group. Studentled chapters are not available at every school, which, by its very nature, truncates the sample. While this study includes general and affiliated members of CDN, this may not be generalizable to the general population. In addition, this study was descriptive and does not include verified medical outcome data or validated psychosocial questionnaires. Moreover, the results need to be interpreted with caution to avoid overattributing causal benefit to being an affiliated member of CDN. Students who are more inclined to become an affiliated member and enroll in an university-based CDN chapter might also be maintaining relatively strong relationships with her parents, providing the case for how one source of support can alter the effects of the other source of support. 29, 30 Implications for the Diabetes Educator
For the health care professional engaged in diabetes education, understanding these barriers faced by young adults with diabetes may help with development of holistic, focused, tailored diabetes education. By engaging the young adult where they are at and identifying their struggles that may not be directly related to their A1C provides opportunity for open honest dialogue. Clinicians need to identify issues that people with T1DM perceive as enablers or barriers for effective diabetes education. Yet there are few studies that seek to understand, from the patient's perspective, the factors that affect this process. These results provide evidence for the potential value of patient engagement in quality improvement and the redesign of health services. College students who are far from home may seek out the support of a diabetes educator who is local to their college institution. Diabetes educators can use this as an opportunity to inform students of additional resources.
Conclusion
This study examined the benefits of participating in university-based and peer-led diabetes student organizations formally affiliated as chapters with CDN. Self-reported survey data demonstrated that students who had access to a disease-specific, peer-network on campus experienced greater diabetes-related stability with fewer low blood glucose and DKA episodes and steadier self-reported A1C. Also, affiliated CDN chapter members were significantly less likely to report increased levels of isolation, depressive symptoms, and anxiety than nonchapter member peers. In addition, those involved with their affiliated CDN chapters were more likely to have had disability accommodations in place to support their success compared with peers not involved with an affiliated CDN chapter.
ORCID iD
Jennifer Saylor
https://orcid.org/0000-0001-81 99-1333
